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outcome of a graded exercise test (GXT) (e.g., VO, HR) and to prescribe optimal exercise intensity in
the context of development of exercise programs for the management of body mass.
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Abstract: The participation of recreational runners in sport events ranging from 5 km to
ultra-endurance races have increased dramatically during the last decades and this phenomenon
has attracted scientific interest. Most research has focused on the physiological characteristics of
these runners and less in their psychological characteristics. Therefore, the aim of the present study
was to review the existing knowledge with regards to the personality of recreational endurance
runners and the role of sex, age and performance. It was concluded that limited information was
available with regards to the personality of recreational marathon runners. So far, our knowledge
on the personality of marathon runners relied on studies conducted a few decades ago, mostly on
competitive marathon runners, highlighting the need for original research on recreational runners.
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1. Introduction
The beneficial role of endurance exercise for health might explain partially the increase of
participation in marathon races during the last decades [1]. With regards to sex differences in
participation and race time, recent findings indicated that men were faster and older than women,
whereas the participation of women increased disproportionately to that of men resulting in a
decrease of the male-to-female ratio [2]. In addition, the number of master participants increased
at a greater rate than their younger counterparts [3]. In elite master runners, the sex difference
in performance in marathon was smaller than in shorter distances [4]. Most women marathon
runners have been observed in the age group 30–34 years and most men in the age group 40–44
years [2]. Although studies on anthropometry, physiology and training characteristics have improved
our understanding of the predictors of race time [5,6], psychological aspects of marathon runners,
such as personality, have received less scientific attention so far. Nevertheless, personality, defined as
the sum of characteristics that make a person unique [7], might be related with both participation and
performance in marathon [8].
To the best of our knowledge, no review has been even conducted on the personality of
marathon runners. Information from a review on this topic would be of great practical importance
for strength and conditioning coaches, and sport psychologists working with marathon runners,
especially considering the increased number of finishers and races during the last years. The recent
trends in participation and performance were that relatively more women and older runners
participated compared to the past, and overall race times became slower [2,9], highlighting the
need for further research in the personality of recreational marathon runners. Therefore, the aim of
the present study was to review previous original research on personality of marathoners focusing on
differences in personality characteristics between women and men, age groups, performance levels
and compared to other sports.
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2. Psychological Profile
A general overview of the psychological profile of marathon runners has been derived from
studies comparing them with general population. The cognitive anxiety, arousal, self-confidence,
motivation and perception of physical state were the most representative variables of marathon
runners psychological state [10]. The psychological profile of marathon runners has been characterized
as “iceberg”, which indicated relatively low scores in tension, depression, anger, fatigue and
confusion, and high score in vigour [11]. Moreover, it has been proposed that elite marathon
runners were characterized by positive mental health and their ’effort sense’ [12]. Compared to the
general population, middle-aged runners were more intelligent, imaginative, reserved, self-sufficient,
sober, shy, and forthright [13]. In addition, marathon runners show higher levels of hardy personality
(i.e., a group of characteristics related to personal perception of control, commitment and challenges)
than general population [14]. The psychological characteristics of marathon runners vary with regards
to the participation in a race. It has been observed that on the morning of the day of a race anxiety
and hostility scores were higher than those on rest days, but depression and libido scores were
unchanged [15].
Considering the limited existing data on marathon runners, the psychological profile of
ultra-marathon and other sports was examined, too. For instance, a study on triathletes indicated low
levels of anxiety and high levels of self-confidence [16]. It has been shown in Comrades Marathon
(~90 km run) a strong identification with the activity, as well as social ethos and sub-culture influence in
social identity [17]. In the TransEurope FootRace (4487 km), runners showed increased pain tolerance
indicating that a low pain perception may predispose a person to become a long-distance runner [18].
In the Alaskan 100-mile run, findings suggested that those with an interest in exciting, new,
and different activities might be well suited to participate in ultra-marathon [19]. In addition,
a review of personality in sports showed that athletes were characterized by higher extraversion,
emotional stability and responsibility compared to non-athletes [20]. These unique psychological
characteristics of marathon runners should be regarded in the light of the centrally regulated and
goal-directed exercise behaviour [21].
3. The Role of Sex
Several studies investigated the prevalence of menstrual irregularity and anorexia nervosa in
women endurance and ultra-endurance runners. Menstrual irregularity has been experienced by ~40%
of ultra-marathon runners during periods of intensive training due to emotional stresses of competitive
ultra-marathon running, and menstrual patterns normalised once these stresses were removed [22].
In women distance runners, the incidence of abnormal eating attitudes symptomatic of anorexia
nervosa was 14% and it was proposed that it was the better athletes who were more likely to exhibit the
physical and psychological features of anorexia nervosa [23]. Women marathon runners did resemble
anorexic patients in their scores, except that they did not appear to suffer as a result [24]. A research in
high school girls showed prevalence of anorexia nervosa 1.5%, bulimia nervosa 2.0%, combination of
anorexia nervosa and bulimia nervosa 0.3% and eating disorder not otherwise specified 12.9%,
and found no relationship between the prevalence of eating disorders and the level of sport competition
or time spent on physical activity [25]. Female athletes, one in sports that provide an advantage to those
with a thin body build and one in sports that demand a normal build, the first group even though they
were thin, had greater weight and diet concerns, and were emotionally more labile and dissatisfied
than the second group [26]. The development of eating disorders in women marathon runners
might be associated with the brain reward mechanisms that generate “liking” and “wanting” for
foods [27]. It was assumed that chronic food restriction might augment this “reward” mechanism [28].
Furthermore, eating disorders might be due to social-cultural and biological factors [29]. It should be
highlighted that the causal-effect relationship between endurance sports and eating disorders might be
bidirectional. For instance, it might be assumed that people with eating disorders would be engaged
in endurance training to maintain a thin body build. Although these studies have enhanced our
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understanding of menstrual irregularity and anorexia nervosa in women, a lack of research in sex
differences in personality was highlighted. Women may differ from men in commitment and negative
addiction. For instance, it has been shown that women with small sport experience reported the
“concerns of children and work” as reasons to train, in contrast to men who stated “to get away” or
“get forgotten” [30]. On the other hand, a comparative study of marathon runners did not observe any
sex difference in pre-competitive anxiety, cognitive or somatic [31].
4. The Role of Age
Runners participate in marathon races usually classified in 5-year age groups (e.g., 20–24, 25–29...).
As the rate of participation and performance has been shown to vary by age group [2,4], potential
differences in personality among age groups would be of great practical importance. One of the
few longitudinal studies on marathon runners observed that most runners scored above the 85th
percentile on boldness, warmth, conformity, sensitivity, dominance, and high drive with tension,
and above the 93rd percentile for self-discipline and emotional stability [32]. The same study showed
a distorted body image in half runners, whereas two developed anorexia nervosa, and another
girl committed suicide suggesting a need for psychological screening for young children entering a
strenuous training program. In another study, age groups of middle-aged runners (40–59 years) differed
very little with regards to personality characteristics [13]. A comparative study in soccer suggested that
top adult athletes were more emotionally stable and responsible than young players [33]. This finding
was confirmed in soccer players between 14 and 21 years, where adult athletes obtained higher scores
on the traits of emotional stability, openness to experience and responsibility than their younger
counterparts [34]. In summary, few studies have been examined differences in personality among age
groups of distance runners. Findings from studies in soccer might suggest that a similar trend would
be expected in marathon runners, i.e. adults being more emotionally stable and responsible than their
younger counterparts.
5. The Role of Performance Level
The increased rates of participation in marathon during the last decades were attributed
mostly to the entry of relatively old age groups of recreational runners rather than to competitive
runners [35]. Therefore, a major question was whether personality differed by performance level
of marathon runners. To answer this question, two approaches were used; first, differences among
marathon runners varying for race time were examined, and second, differences between marathon
runners and other athletes were studied. Marathoners were observed to be introverts and judging types,
whereas their differences from non-athletes were accentuated in sub-3h marathon runners [36].
A hardy personality can differentiate between marathon participants with the best and worst
records [37]. They reported less depression, confusion, and more vigour than joggers, who in
turn differed from non-exercisers [38]. They differed from joggers on reserved, less intelligent,
serious, tough-minded, practical, forthright and self-assured [39]. Furthermore, a faster race time in
marathon might be predicted by dispositional benign envy mediated via higher goal setting [40].
Thus, it might be supported that competitive marathon runners presented a distinct personality
compared to recreational runners.
On the contrary, other studies did observe a similar personality between marathon runners and
other athletes. For instance, no difference was found between women marathon and non-marathon
runners in anxiety, self-esteem, family/spouse relationships and addictive behaviours [41].
Compared to cross-country skiers, marathon runners had similar scores on reserved, imaginative,
self-sufficient, and independence; however, they appeared more intelligent and tough-minded [42].
A study of running marathon for first time showed differences in mood pre- and post-race indicating
that participation in this race greatly effects mood, mainly in a more negative way than low to
moderately intense exercise does [43].
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Race time in marathon was related to and repression-sensitization (faster runners being
more sensitized), but not to locus of control [8]. In addition, no difference was shown in marathon
runners Type A and B (Jenkins Activity Survey) in finishing times or in subjective stress due to running
in the marathon [44]. No difference in personality was found among ultra-marathoners, runners who
had never raced any distance longer than 10 miles, and non-runners [45]. Compared to physically
active men, competitive marathon runners were more morning-oriented indicating that individuals
who train for and participate in recreational endurance sport races have an earlier chronotype than
physically active but non-competitive males [46]. Women running 24 miles a week had healthier
profiles on mood state than those running 52 or 15 miles a week [47]. The mood state of elite
marathoners was similar as that of elite road-racing cyclists, oarsmen and wrestlers [48]. Athletes and
non-athletes might adopt different emotion regulation strategies considering a model where strategies
that act early in the emotion-generative process should have a different profile of consequences than
strategies that act later on [49]. The role of emotion regulation for an optimal performance has been
already highlighted in ultra-endurance cycling [50]. It has been acknowledged that what an athlete
thinks about impacts on effort perception and performance [51].
6. Limitations, Strength and Practical Applications
The personality traits of marathon runners might have changed across time. The increased
number of participants, especially of women and master athletes, in marathon races during the last
decades resulted in a more recreational and less competitive profile of marathon runner nowadays
compared to the past. Accordingly, the race time lowered, e.g., by 47 min from 1980 to 2014 in a USA
marathon race and the age increased [52]. Thus, caution would be needed to compare personality
traits of marathon runners between different chronological periods. Furthermore, most studies have
used a cross-sectional design which did not allow establishing a causal relationship, e.g., whether a
specific performance was achieved due to specific personality trait or vice versa, or whether low pain
perception was due to the ability of running long distances or vice versa. Future studies should apply a
longitudinal design, for instance, to study the effect of different training programs on personality traits.
On the other hand, strength of the present study was its novelty as it was the first review to examine
this topic. Considering the popularity of marathon among runners and researchers, the findings would
be of both practical and theoretical application for practitioners working with runners and for scientists
interesting in this topic, respectively. In addition, the organizers of races should consider sex, age and
performance differences in personality traits in order to increase further the rates of participants.
7. Conclusions
In summary, limited information was available with regards to the personality of recreational
marathon runners. So far, our knowledge on the personality of marathon runners relied on studies
conducted a few decades ago, mostly on competitive marathon runners, highlighting the need for
original research on recreational runners.
Author Contributions: P.T.N., T.R. and B.K. conceived the study. P.T.N., T.R. and B.K. designed the study. P.T.N.
collected data. P.T.N., T.R. and B.K. analysed and interpreted the data and drafted the manuscript. P.T.N., T.R. and
B.K. revised the manuscript and approved the final version.
Funding: This research received no external funding
Conflicts of Interest: The authors declare no conflict of interest.
Sports 2018, 6, 99 5 of 7
References
1. Platen, P.; Schaar, B. How to carry out a health-orientated marathon training programme for running and
inline skating. Eur. J. Cardiov. Prev. Rehabil. 2003, 10, 304–312. [CrossRef]
2. Nikolaidis, P.T.; Rosemann, T.; Knechtle, B. Sex differences in the age of peak marathon race time.
Chin. J. Physiol. 2018, 61, 85–91. [CrossRef] [PubMed]
3. Jokl, P.; Sethi, P.M.; Cooper, A.J. Master’s performance in the New York City marathon 1983–1999.
Br. J. Sports Med. 2004, 38, 408–412. [CrossRef] [PubMed]
4. Schneider, A.L.; Nikolaidis, P.T.; Knechtle, B. Improved performance in master runners competing in the
european championships between 1978 and 2014. J. Strength Cond. Res. 2018, in press. [CrossRef] [PubMed]
5. Schmid, W.; Knechtle, B.; Knechtle, P.; Barandun, U.; Rust, C.A.; Rosemann, T.; Lepers, R. Predictor variables
for marathon race time in recreational female runners. Asian J. Sport. Med. 2012, 3, 90–98. [CrossRef]
6. Nikolaidis, P.T.; Rosemann, T.; Knechtle, B. Age-predicted maximal heart rate in recreational marathon
runners: A cross-sectional study on fox’s and tanaka’s equations. Front. Physiol. 2018, 9, 226. [CrossRef]
[PubMed]
7. Weinberg, R.S.; Gould, D. Foundations of Sport and Exercise Psychology, 5th ed.; Human Kinetics: Champaign,
IL, USA, 2011.
8. McKelvie, S.J.; Valliant, P.M.; Asu, M.E. Physical training and personality factors as predictors of marathon
time and training injury. Percept. Mot. Skills 1985, 60, 551–566. [CrossRef] [PubMed]
9. Knechtle, B.; Di Gangi, S.; Rüst, C.A.; Nikolaidis, P.T. The performance differences between the sexes in the
Boston marathon from 1972 to 2017. J. Strength Cond. Res. 2018, in press.
10. Zabala, E.L.; Rueda, M.C.P.L.; De La Llave Rodríguez, A.L. Characteristics of the psychological state of
popular marathon runners. Rev. Psicol. Deporte 2009, 18, 151–163.
11. Morgan, W.P.; Costill, D.L. Selected psychological characteristics and health behaviors of aging
marathon runners: A longitudinal study. Int. J. Sports Med. 1996, 17, 305–312. [CrossRef] [PubMed]
12. Morgan, W.P.; Pollock, M.L. Psychologic characterization of the elite distance runner. Ann. N. Y. Acad. Sci.
1977, 301, 382–403. [CrossRef] [PubMed]
13. Hartung, G.H.; Farge, E.J. Personality and physiological traits in middle-aged runners and joggers. J. Gerontol.
1977, 32, 541–548. [CrossRef] [PubMed]
14. Sánchez, J.C.J.; Izquierdo, D.G.; González, F.M.R. Hardy personality in marathon runners: A study of male
and female runners’ control, commitment and challenges. Rev. Psicol. Deporte 2009, 18, 217–234.
15. Harris, B.; Cook, N.J.; Walker, R.F.; Read, G.F.; Riad-Fahmy, D. Salivary steroids and psychometric parameters
in male marathon runners. Br. J. Sport. Med. 1989, 23, 89–93. [CrossRef]
16. Sánchez, J.C.J.; Gómez, R.P.; Dueñas, K.G.N.; Gómez-Millán, M.R.B. Ansiedad y autoconfianza
precompetitiva en triatletas. Rev. Iberoam. Psicol. Ejerc. Deporte 2012, 7, 113–124.
17. Fairer-Wessels, F.A. Motivation and behaviour of serious leisure participants: The case of the comrades
marathon. S. Afr. J. Res. Sport. Ph. 2013, 35, 83–103.
18. Freund, W.; Weber, F.; Billich, C.; Birklein, F.; Breimhorst, M.; Schuetz, U.H. Ultra-marathon runners
are different: Investigations into pain tolerance and personality traits of participants of the transeurope
footrace 2009. Pain Pract. 2013, 13, 524–532. [CrossRef] [PubMed]
19. Hughes, S.L.; Case, H.S.; Stuempfle, K.J.; Evans, D.S. Personality profiles of iditasport ultra-marathon
participants. J. Appl. Sport. Psychol. 2003, 15, 256–261. [CrossRef]
20. García-Naveira, A.; Ruiz-Barquín, R. The personality of the athlete: A theoretical review from the perspective
of traits. Rev. Iberoam. Psicol. Ejerc. Deporte 2013, 13, 627–645.
21. Venhorst, A.; Micklewright, D.; Noakes, T.D. Towards a three-dimensional framework of centrally regulated
and goal-directed exercise behaviour: A narrative review. Br. J. Sports Med. 2018, 52, 957–966. [CrossRef]
[PubMed]
22. Van Gend, M.A.; Noakes, T.D. Menstrual patterns in ultramarathon runners. S. Afr. Med. J. 1987, 72, 788–793.
[PubMed]
23. Weight, L.M.; Noakes, T.D. Is running an analog of anorexia? A survey of the incidence of eating disorders
in female distance runners. Med. Sci. Sport. Exerc. 1987, 19, 213–217.
24. Owens, R.G.; Slade, P.D. Running and anorexia nervosa: An empirical study. Int. J. Eat. Disord. 1987, 6,
771–775. [CrossRef]
Sports 2018, 6, 99 6 of 7
25. Augestad, L.B.; Sæther, B.; Götestam, K.G. The relationship between eating disorders and personality in
physically active women. Scand. J. Med. Sci. Sport. 1999, 9, 304–312. [CrossRef]
26. Davis, C.; Cowles, M. A comparison of weight and diet concerns and personality factors among female
athletes and non-athletes. J. Psychosom. Res. 1989, 33, 527–536. [CrossRef]
27. Berridge, K.C.; Ho, C.Y.; Richard, J.M.; Difeliceantonio, A.G. The tempted brain eats: Pleasure and desire
circuits in obesity and eating disorders. Brain Res. 2010, 1350, 43–64. [CrossRef] [PubMed]
28. Carr, K.D. Augmentation of drug reward by chronic food restriction: Behavioral evidence and underlying
mechanisms. Physiol. Behav. 2002, 76, 353–364. [CrossRef]
29. Striegel-Moore, R.H.; Bulik, C.M. Risk factors for eating disorders. Am. Psychol. 2007, 62, 181–198. [CrossRef]
[PubMed]
30. Zarauz Sancho, A.; Ruiz-Juan, F. Commitment and negative addiction to training and competition for
marathoners. Rev. Iberoam. Psicol. Ejerc. Deporte 2011, 11, 817–834.
31. Ruiz-Juan, F.; Sancho, A.Z. Anxiety in marathoners based on socio-demographic variables. Retos Nuev. Tend.
Educ. Fís. Deporte Recreac. 2014, 25, 28–31.
32. Nudel, D.B.; Weinhouse, E.; Hassett, I.; Gurian, A.; Gootman, N.; Diamant, S. Young long distance runners:
Physiological and psychological characteristics. Clin. Pediatr. 1989, 28, 500–505. [CrossRef] [PubMed]
33. García-Naveira, A.; Barquín, R.R.; Pujals, C. Personality differences according to participation in or abstention
from sport, competition level and age category in football players based on costa and mccrae’s model.
Rev. Psicol. Deporte 2011, 20, 29–44.
34. García-Naveira, A.; Ruiz-Barquín, R. Differences in personality on the basis of sports practice or no sports
practice and age category in performance soccer players based on costa and mccrae’s model. Rev. Iberoam.
Psicol. Ejerc. Deporte 2016, 11, 23–29.
35. Lepers, R.; Stapley, P.J. Master athletes are extending the limits of human endurance. Front. Physiol. 2016, 7,
613. [CrossRef] [PubMed]
36. Gontang, A.; Clitsome, T.; Kostrubala, T. A psychological study of 50 sub-3-hour marathoners. Ann. N. Y.
Acad. Sci. 1977, 301, 1020–1028. [CrossRef]
37. Jaenes Sánchez, J.C. Hardy personality in sports. Rev. Andal. Med. Deporte 2009, 2, 98–101.
38. Wilson, V.E.; Morley, N.C.; Bird, E.I. Mood profiles of marathon runners, joggers and non-exercisers.
Percept. Mot. Skills 1980, 50, 117–118. [CrossRef] [PubMed]
39. Valliant, P.M.; Bennie, F.A.B.; Valiant, J.J. Do marathoners differ from joggers in personality profile: A sports
psychology approach. J. Sport. Med. Phys. Fit. 1981, 21, 62–67.
40. Lange, J.; Crusius, J. Dispositional envy revisited: Unraveling the motivational dynamics of benign and
malicious envy. Pers. Soc. Psychol. Bull. 2015, 41, 284–294. [CrossRef] [PubMed]
41. Estok, P.J.; Rudy, E.B. Physical, psychosocial, menstrual changes/risks, and addiction in the female marathon
and nonmarathon runner. Health Care Women Int. 1986, 7, 187–202. [CrossRef] [PubMed]
42. Jerome, W.C.; Valliant, P.M. Comparison of personalities between marathon runners and cross-country skiers.
Percept. Mot. Skills 1983, 56, 35–38. [CrossRef]
43. Hassmén, P.; Blomstrand, E. Mood change and marathon running: A pilot study using a Swedish version of
the poms test. Scand. J. Psychol. 1991, 32, 225–232. [CrossRef] [PubMed]
44. Elmore, J.; Evans, F.J. A and b personality types and marathon performance. Ann. Sports Med. 1985, 2,
129–131.
45. McCutcheon, L.E.; Yoakum, M.E. Personality attributes of ultramarathoners. J. Pers. Assess. 1983, 47, 178–180.
[CrossRef] [PubMed]
46. Henst, R.H.P.; Jaspers, R.T.; Roden, L.C.; Rae, D.E. A chronotype comparison of South African and dutch
marathon runners: The role of scheduled race start times and effects on performance. Chronobiol. Int. 2015,
32, 858–868. [CrossRef] [PubMed]
47. Gondola, J.C.; Tuckman, B.W. Extent of training and mood enhancement in women runners.
Percept. Mot. Skills 1983, 57, 333–334. [CrossRef]
48. Hagberg, J.M.; Mullin, J.P.; Bahrke, M.; Limburg, J. Physiological profiles and selected psychological
characteristics of national class American cyclists. J. Sport Med. Phys. Fit. 1979, 19, 341–346.
49. Gross, J.J. Emotion regulation: Affective, cognitive, and social consequences. Psychophysiology 2002, 39,
281–291. [CrossRef] [PubMed]
Sports 2018, 6, 99 7 of 7
50. Lahart, I.M.; Lane, A.M.; Hulton, A.; Williams, K.; Godfrey, R.; Pedlar, C.; Wilson, M.G.; Whyte, G.P.
Challenges in maintaining emotion regulation in a sleep and energy deprived state induced by the 4800 km
ultra-endurance bicycle race; the race across America (RAAM). J. Sports Sci. Med. 2013, 12, 481–488. [PubMed]
51. Brick, N.E.; MacIntyre, T.E.; Campbell, M.J. Thinking and action: A cognitive perspective on self-regulation
during endurance performance. Front. Physiol. 2016, 7, 159. [CrossRef] [PubMed]
52. Hammer, C.; Podlog, L. Motivation and marathon running. In Marathon Running: Physiology, Psychology,
Nutrition and Training Aspects; Zinner, C., Sperlich, B., Eds.; Springer: Champaign, IL, USA, 2016; pp. 107–124.
© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
